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(54) Ribbon cassette 

(57) A ribbon cassette enables 
information regarding the type of ribbon 
in the cassette, the end of the ribbon, the 
supply of ribbon and disturbances in the 
ribbon feed to be derived in a simple 
manner. For this purpose, the ribbon 
cassette contains a rotational member 
(4, 26) which is connected to the core (2) 
of the ribbon supply spool (3) for 
rotation therewith and which bears 
holes (17) or markings (22, 23) which 
have a specific form according to the 
type of ribbon present on the ribbon 
supply spool (3) and can be read by 
means of a sensor arrangement (1 9, 21 , 
Figure 2 not shown). The ribbon cassette 
furthercomprises a two-armed lever (9) 
pivotally mounted in the cassette 
housing (1 ), having first and second 
lever arms (6, 1 0) which engage teeth on 
theedgeofthe rotational member(4,26) 
when the two-armed lever (9) is in a first 
end condition and a second end 
condition respectively. 
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SPECIFICATION - 



Ribbon cassette 



5 This invention relates to a ribbon cassette for typewriters or similar business machines. 5 
In such equipment, ribbon cassettes with different ribbons such as carbon C ribbons, multi-carbon 

ribbons, textile ribbons, ribbons of different colour etc. are used to carry out different tasks. Now, depend, ng 

on the type of ribbon used, in order to ensure optimum utilization of the ribbon used in each case, a certain 

length of ribbon must be advanced before each impression of a character. For this reason, it is necessary to 
10 adjust the programmable control unit, which is usually present in such equipment and which controls the 1 0 

ribbon advance for the type of ribbon used. Also, it is desirable, particularly when switching on, to provide 

the operator with an indication of the typed ribbon in the machine. 
Furthermore, in so-called memory-type typewriters or in output printers for data processing equipment- 

since unsupervised operation is possible with such equipment- it is necessary that the equipment should be 
1 5 switched off automatically on reaching the end of the ribbon or in the event of disturbances in the ribbon 1 5 

feed. Apart from this automatic ribbon monitoring, an indication of the residual capacity of the ribbon is 

helpful, so that the operator can estimate, before the start of a printing task, whether the ribbon still available 

is sufficient to carry outthe printing task. 
In order to overcome the above-mentioned problems, it is necessary to derive a large number of items of 
20 information from the ribbon cassette for evaluation. It is therefore the object of the present invention to 20 

develop a ribbon cassette from which the plurality of different items of information can simply, and cheaply, 

be obtained. , 
According to the present invention there is provided a ribbon cassette for a typewriter or other printing 

machine, comprising: 

25 a ribbon supply spool having a core and being rotatably mounted in said housing by said core; 

ribbon guide elements for guiding ribbon from said ribbon supply spool past an impression region 
situated outside the housing and back into the housing; .... u 

a rotational member connected to the core of the ribbon supply spool for rotation therewith, said member 
30 having marking means on at least one face thereof; 

and at least one aperture located in said cassette housing such that said marking means disposed on the 
rotational member can be scanned by means of a sensor device, on rotation of said ribbon supply spool 

The invention also includes a typewriter or other printing machine having a ribbon cassette as defined i n 
the last preceding paragraph, said machine having a sensordeviceforscanning said marking 
35 means for determining from said scanning at least one characteristic out of the type of ribbon, the end of the 
ribbon, the amount of ribbon in the ribbon supply spool and disturbances in the ribbon feed. 

Preferably, said rotational member of the ribbon cassette is arranged to be locked to prevent said spool 
from rotating, when the end of the ribbon is reached or disturbance in the ribbon feed occurs. 
Preferably said rotational member is a spool support, and: 

do the spool support comprises teeth at its edge; 

a two-armed lever having a first lever arm and a second lever arm is pivotally mounted in the cassette 
housing such that said first lever arm engages the teeth of the spool support, and thus locks the spool 
support, when said lever is in a first end condition and said second lever arm engages the teeth of the spool 
support, and thus locks the spool support, when said lever is in a second end condition; 
45 said two-armed lever is urged towards its first end condition by the action of a spring; 
5 and a ribbon guide element is disposed on the second lever arm of the two-armed lever such that ^tension ,n 
the ribbon urges the two-armed leverto pivot about its pivot pin towards its second end condition, against 

'lai'm^ 

50 one ring comprising a plurality of holes in equally spaced relationship around said rotational member. 

The spacing between said holes may depend on the type of ribbon in thecassette. 

Atomattvely, said marking means may comprise a plurality of markings disposed over a circular path 
around the rotational member and grouped together into code groups. u ie „ iwonh „ wavo f 

In orderthatthe invention may be well understood, an embodiment thereof, which ,s g.ven by way of 
55 example only, wil I now be described, reference being made to the accompany.ng drawmgs, in wh.ch . 

Fiaure 1 shows a ribbon cassette; ... u * ~. 

F/L«2shows the ribbon cassette of Figure 1 in a receiving device disposed in the machine, and 

Figures3a and 3b each illustrate part of a rotational member P rovided ^' th ^' n . g ^: . . thecasset te 

A ribbon cassette is illustrated in Figure 1 . The broken-away port.on atthe left-hand side of thecassette 
60 housinglgivesaviewofthemostimportantelementsofthenbboncassette. >iUhirh ^rotational 

membe -connected to thespoolwre2forrotat!ontherewith.^ 

circularho.es17,hasteeth5atitsfrontfa^^ 

6 5 1 by means of a pin 8. Formed on the second lever arm 1 0 of the two-armed lever 9 is a pawl 1 1 which can be. 
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brought into engagement with the teeth 5 of the spool support4 by pivoting the two-armed Iever9 against 
the action of the spring 7. The ribbon 16 leads from the ribbon supply roll 3, over a first ribbon guide roller 12, 
which is rotatably mounted on the second lever arm 1 0 of the two-armed lever 9, to a second ribbon guide 
roller 1 3 which is rotatably mounted in the cassette housing 1. From there, the ribbon 16, guided by further 
5 ribbon guideelements 14, reaches an impression region 15 situated outside the cassette housing 1, and 5 
finally leads back into the cassette housing 1 where it is wound on to a ribbon spool (not illustrated) by means 
of a ribbon feed device (not illustrated)- for example such as is known from German Patent DE 25 53329. 
Such ribba n feed devices are constructed so that they advance a constant amou nt of ribbon during each 
ribbon feed step. 

10 The ribbon feed device (not illustrated) advances the ribbon 1 6 in the direction of the arrow A, when driven 1 0 
by a driving mechanism (not illustrated). Since the spool support 4 of the ribbon supply spool 3 is atfirst 
locked by the first leverarm 6 of the two-armed Iever9 in such a firstend condition, thefirst lever arm6 
engaging in the teeth 5 of the spool support 4, the tension in the ribbon 1 6 increases. This tension has the 
effect of deflecting the two-armed lever 9 againstthe force of the spring 7, so that the first lever arm 6 of the 
1 5 two-armed lever 9 releases the spool support 4. Thus the ribbon 1 6 can move unhindered in the direction of 1 5 
the arrow A. If no more movement of the ribbon 1 6 takes place, the tension in the ribbon 1 6 decreases and the 
two-armed lever 9 swings backinto its initial position so that the first lever arm 6 again locks the spool 
support 4. Thus, the ribbon 1 6 remains constantly tensioned and the spool support cannot turn accidentally. 
Now when the ribbon 1 6 is completely unwound from the ribbon supply spool 3 and the ribbon feed device 
on continues to advance ribbon, the two-armed lever 9 is deflected by the ever increasing tension in the ribbon 20 
1 6 against the force of the spring 7, to a second end condition, wherein the pawl 1 1 formed on the second 
lever arm 1 0 of the two-armed lever 9 engage the teeth 5 of the spool support 4 and thus locks thespool 
support4.Thereasonforthislockingisexplainedfullybelow. 
Figure 2 shows a ribbon cassette as shown in Figure 1 , which is inserted in a receiving device 1 8 disposed 
25 atthe side of the machine. The region shown broken away in Figure 2 allows a sensor 19 to be seen which is 25 
secured to the receiving device 18 and projects into the ribbon cassette through an aperture 20 in the cassette 
housi ng 1 The senso r 1 9, wh ich m ay be constructed in the form of, for example, a reflex light barrier, is 
disposed such that holes 1 7 ( Figure 1 ) in the spool su pport 4 can be scanned by means of the senso r 1 9 wh en 
the spool support rotates. The scanning is effected, for example, by clock-pulse-controlled interrogation of 
30 the sensor 19 by means of a programmable control unit 21 . Such programmable control units are generally 30 
known; it is usually a question of at least one microprocessor with a ROM store containing the control 
program and a RAM store receiving the variable data. 

Before describing how information is obtained by scanning the holes 17, enabling recognition of the type 
of ribbon, the end of the ribbon, the supply of ribbon remaining on the ribbon supply spool and disturbances 
35 intheribbonfeed,usingonlyonesensor,somegeneralremarksfirstappearnecessary. 35 
As stated with reference to Figure 1, the spool support4of the ribbon supply spool 3 is provided with 
circular holes 1 7. The type of ribbon has to be determinable by scanning these holes 17 and in addition, the 
end of the ribbon, the remaining supply of ribbon and disturbances in the ribbon feed have to be detected. In 
ordertomakethispossible,thearrangementoftheholes17mustsatisfytwoconditions: 
in 1 ) The holes 1 7 must define a marking from the scanning of which the type of ribbon can be determined 40 
2) Each two adjacent holes 1 7 must define a known angle of rotation so that the remaining supply of ribbon 
can be determined by a comparison of the number of ribbon feed steps carried out during rotation through 
this angle with stored or calculated values, and the end of the ribbon or disturbances in the ribbon feed 
detected when a stored or calculated limiting value is exceeded. 
45 The conditions listed above are formulated with reference to the example of Figure 1 . In general, this 45 
formulation means that . . 

- a rotational member connected to the core 2 of the ribbon supply spool 3 for rotation therewith bears 
markings, the form of which is selected depending on the type of ribbon on the ribbon supply spool 3 so that 
it is possible to determine the type of ribbon by scanning the markings; 
50 - a known angle of rotation is defined by the markings themselves and alternatively or additionally the gap 
between (preferably adjacent) markings so that the remaining supply of ribbon can be determined by a 
comparison of the number of ribbon feed steps carried out during rotation through this angle with stored or 
calculated values and the end of the ribbon or disturbances in the ribbon feed detected when a stored or 
calculated limiting value is xceeded. . » 4 .^,„» h - a _ n |- 

« From the generalization of the conditions it will be seen that the form of the markings is nott.ec I to theangle 
of rotation which isformed by each two adjacent holes 17 as in the exampje of Figure 1 . This will be gone into 
in more detail below. . . . frU n 

In the embodiment shown in Figure 1, the first condition isfulfilled in that th markings for recognizing the 
type of ribbon are defined by the angle of rotation formed by each two adjacent holes. As a result of thus 
SO fixing the angle of rotation between adjacent holes, the second condition is automatically fulfilled 

The conditions for recognition of the type of ribbon, of the end of the ribbon, of the supply of ribbon and of 
disturbances in the ribbon feed having now been made clear, the mode of operation will now be described in 
more detail. 
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Recognition of the type of ribbon ...J f„, Mam nii> 

After each switching on of the machine or after a change of ribbon, which can be recognized, for example 
by meln of called cover switch, the programmable control unit 21, by appropriate actuation of the dnve 
ZZ Son feed mechanism, causes this to advance a certain length of ribbon for example that necessary 
5 for carbon C ribbons, during each drive step. At the same time, the programmable control unit 21 
5 interrogates the sensor 19 cyclically. When a hole 17 passes the sensor 19, a signal appears «*"f"«» r 
output On detecting the signal, the programmable control unit 21 starts a counter -which is • J™™ n £!the 
one with each actuating pulsefor the drive of the ribbon feed mechanism. When the next hole 1 'Passes the 
sensTrigasignalaga^ 

coincdenceisfoundforavaluewithinap^^^ 

seq SnS th ough the address of this value, which control sequence determinesthe actuating signals for the 
d ive of the ribbon feed mechanism so that a length of ribbon specific to ^«^» a ^£*™ 
each drive step, and, possibly, indicates the type of ribbon inserted by appropriate actuat.on of a display 

15 "whtnthetypeofribbonisidenti^ 

to determining the angle of rotation between two adjacent holes 17, that the length of ribbon advanced 

oroduces a different counter content between two successive sensor s.g nals to a small diameter rolL From 
*> KfXSErtthean 

the angles of rotation; conditions such as the following must be satisfied: 

Z min i is greater than Z max ii 

Z m in ii is greaterthan Z max m 
25 Zmin in is greater than Z maxiv , and so on; 
where: 

Z min i denotes the minimum counter content for ribbon type i 
Z min i, denotes the minimum counter contentfor ribbon type 2 
Z mjn „i denotes the minimum counter contentfor ribbon type3 
Z max ,i denotes the maximum counter contentfor ribbon type 2 
Z max in denotes the maximum counter content for ribbon type 3 

Z max iv denotes the maximum counter contentfor ribbon type4 



30 



thetypeof ribbon used, which isdetermined automatically by the programmable control unit 21 during 

case may be. After each comparison the programmable control unit 21 rese ts ra w 
Theaivecyclecanbecarried out after each timethemach.ne.saw chad one a ^J^ n .*3S n 
50 ribbonwithoutprintingandmustbeconstantlyrepeateddunngaprintmgoperationsothat.nformat.on 

about the remaining supply of ribbon is present at every moment, 
counter reaches the maximum count, the programmablecon^^^ 

characters and delivers a corresponding signal to the operator or to a connected computer as the may 
When th end of the ribbon is reached or rotation of the ribbon supply spool inhibited, the spool support 4 
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can be locked by means of the two-armed lever 9, as a result of the rise in tension in the ribbon 1 6, as already 
described above. Without this measure, when the end of the ribbon is reached orthe ribbon supply spool 
jammed, the spool support 4 would execute oscillating movements. Thus if the sensor 19 was at the edge of a 
hole 17, it would deliver unwanted signals, and the end of the ribbon or jamming of the ribbon supply spool 
5 could not be detected. Locking the spool support 4 reliably prevents this, 5 
it must be noted that the methods indicated above for the recognition of the type of ribbon, the remaining 
supply of ribbon, the end of the ribbon or disturbances in ribbon feed, it must also be noted thatthese are 
only given by way of example, This applies in particular to the recognition of the type of ribbon. The actual 
method of recognizing the type of ribbon depends primarily on theform of the markings. In order to make 
10 this clear, two basic starting points for the design of the markings are shown in Figures 3a and 3b. 10 
The part of a rotational member 26 illustrated in Figure 3a -which may be the spool support 4 in Figure 1 - 
has marks 22 disposed over.a circular path. The arrangement is such that each two adjacent marks 22 form a 
certain angle of rotation a. This angle of rotation a is selected so that the type of ribbon can be determined 
from the angle of rotation a, for example through the number of ribbon feed cycles necessary in order to turn 
1 5 the ribbon supply spool through this angle of rotation. In this case, the angle of rotation a represents the 1 5 

marking for the recognition of the type of ribbon. 

The part of the rotational member 26 illustrated in Figure 3b- again it may be the spool support4 in Figure 
1 - likewise has marks 23 which are disposed over a circular path, but which are combined to form code 
groups 24. The code groups 24 indicate the type of ribbon in the form of a code and can be read directly by the 
20 programmable control unit 21 through the sensor 1 9. In this case, the code groups 24 form the marking. 20 
Modifications or combinations of the possible formations of the markings shown in Figures 3a and 3b are 
familiar to the expert and therefore do not need any further explanation. 

It should also be noted that other marks, than those such as marks 1 7, 22, 23, which can bescanned 
optically are conceivable, and the marks may be scanned on another physical principle (for example 
25 mechanical scanning, inductive scanning etc.). Thefact that the scanning principal has an effect on the form 25 
of the markings is obvious. It should also be mentioned that the marks can obviously also be disposed over a 
plurality of circular paths. In thiscase a corresponding number of sensors must be provided for thescanning. 
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1. A ribbon cassette for a typewriter or other printing machine, comprising: 
a housing; 

a ribbon supply spool having a core and being rotatably mounted in said housing by said core; 
ribbon guide elements for guiding ribbon from said ribbon supply spool past an impression region 
35 situated outside the housing and back into the housing; 35 
a rotational member connected to the core of the ribbon supply spool for rotation therewith, said member 
having markings means on at least one face thereof; 

and at least one aperture located in said cassette housing such that said marking means disposed on the 
rotational member can be scanned by means of a sensor device, on rotation of said ribbon supply spool. 
40 2. A ribbon cassette as claimed in claim 1 , wherein said rotational member is lockable, to prevent said 40 
spool from rotating, when the end of the ribbon is reached. 

3. A ribbon cassette as claimed in claim 1 or 2, wherein said rotational member is arranged to be locked, 
to prevent said spool from rotating, when disturbance in the ribbon feed occurs. 

4. A ribbon cassette as claimed in any preceding claim, wherein the rotational member is a spool support. 

45 5. A ribbon cassette as claimed in claim 4, wherein: 45 
the spool support comprises teeth at its edge; 

a two-armed lever having a first lever arm and a second lever arm is pivotally mounted in the cassette 
housing such that said first lever arm engages the teeth of the spool support, and thus locks the spool 
support, when said lever is in a first end condition and said second lever arm engages the teeth of the spool 
50 support, and thus locks the spool support, when said lever is in a second endcondition; 50 

said two-armed lever is urged towards its first end condition by the action of a spring ; 

and a ribbon guide element is disposed on the second lever arm of the two-armed lever such that tension in 
the ribbon urges the two-armed lever to pivot about its pivot pin towards its second end condition, against 
the force of the spring. 

55 6. A ribbon cassette as claimed in any preceding claim, wherein said marking means is suitable for optical 55 
scanning. 

7. A ribbon cassette as claimed in any one of claims 1 to 5, wherein said marking means is suitable for 
mechanical scanning, 

8. A ribbon cassette as claimed in any one of claims 1 to 5, wherein said marking means is suitable for 
50 inductive scanning. 

9. A ribbon cassette as claimed in any preceding claim, wherein said marking means forms at least one 
ring comprising a plurality of holes in equally spaced relationship around said rotational member. 

1 0. A ribbon cassette as claimed in claim 9, wherein the spacing between said holes is dependant on the 

t\/no r\f rihhnn ir» ttita pqccoHq 
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plurality of markings disposed over a circular path around the rotational member and grouped together into 
code groups. 

1 2. A typewriter or other printing machine having a ribbon cassette as claimed in any one of the 
preceding claims, said machine having a sensor device forscanning said marking means and meansfor 

5 determining from said scanning at least one characteristic out of the type of ribbon, the end of the ribbon, the 
amount of ribbon in the ribbon supply spool and disturbances in the ribbon feed. 

13. A ribbon cassette substantially as herein described with reference to Figures 1 , 2 and either 3a or 3b of 
the accompanying drawings. 
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